evident that, with similar exposure and decompression periods, the condition of the animals exposed to the helium-oxygen mixture is much better than that of those exposed to the nitrogen-oxygen mixture. It may be safely said that for similar'effects the advantage of the lessened decompression time of helium over nitrogen is somewhere in the order of 1 to 3 or 4.
In order to ascertain whether any discomfort would be caused from breathing helium, the gas was inhaled by several of the investigators for periods up to two hours. There was no noticeable effect, except a temporary rise in the pitch of the voice. The gas was found to be as agreeable and pleasant as normal air.
The possibilities of the use of the helium-oxygen atmosphere may be for extended depth and time of submarine operations; also for the prevention of caisson disease in tunnel and caisson workers, and by using the mixture as a wash gas during decompression among tunnel workers.
THE ADRENALS AS DOMINANT FACTORS IN TISSUE
RESPIRATION AND THEIR BEARING AS SUCH UPON ANESTHESIA.
By CHARLES E. DE M. SAJODS,
Professor of Endocrinology, University of Pennsylvania. Recalling that the leading fundamental problem of medical science, the nature of tissue oxidation (including its corollaries fever, haemolysis, autolysis, etc.), is still unsolved, as indicated by Prof. Halliburton's statement (1921) among many others, that " our knowledge of tissue respiration is so scanty that we can say but little of its pathological bearing," Dr. Sajous submits that this obscurity, which retards correspondingly the study of the effects, normal and pathological, of anaesthetics, may be eliminated by advanced knowledge of the functions of the ductless glands.
He points out that the independent researches of many physiologists, biochemists, pharmacologists and clinicians, considered collectively, have sustained his own interpretation of the functions of the ductless glands and that several of these organs are the dominant fundamental factors in tissue respiration and thennogenesis.
According to Dr. Sajous, the adrenals carry on these functions by means of their three dominant constituents, one which he termed " adrenoxidase" in 1907, and the familiar lipoids, lecithin and cholesterol. (1) Adrenoxidase, the secretion of the adrenal medulla (the active principle of which is adrenalin) is a catalytic enzyme forming part of the haemoglobin which enables this pigment to become converted into oxyhaemoglobin on exposure to the pulmonary air, and to supply the tissues with activated oxygen; (2) Lecithin, a product of the adrenal cortex is a lipoid containing 3.88 per cent, of phosphorus, found in all tissues (in the brain as cephalin, in the heart as cuorin, etc.) which is oxidized catalytically by the adrenoxidase and thus liberates heat, acting as " thermogen " ; and (3) Cholesterol, a monatomic alcohol, also fcund in all tissues, which controls as " moderator " the thermogenic activity of lecithin. It thus acts as the " physiological antipyretic " (also as antihaemolytic, as is well known) and as " antiautolyiic " by preventing excessive heat production, when fever, produced by the adrenoxidase-lecithin reaction exceeds safe limits.
The erythrocytes, which are well known to contain adrenoxidase, lecithin and cholesterol, are replenished periodically with these substances by passing through the adrenals, in order to deliver them to the tissues.
Bearing also upon anaesthesia is the lymphatic system, and notably, insofar as fatalities are concerned, status lymphaticus and thymic death. Dr. Sajous points out that the lymphatic circulation is also dominated by the adrenals. Recalling that adrenalin produces contraction of unstriated muscular fibres of the heart and arterioles, he states that such fibres are also known to exist in the capsules and trabeculas of all lymph glands and nodes, and that they receive arterial blood as do other tissues and therefore its adrenal products. Operating as do the lymph hearts of many lower forms including mammals, the lymph glands by periodical contractions, about one per minute, propel the lymph, perpetuating its circulation. Deficient adrenal activity by slowing the lymphatic circulation leads to engorgement of all lymphatic organs, including the thymus. This condition is the starting point of status lymphaticus and may lead to thymic death through pressure upon the trachea.
Among the elucidative features of these principles in the practice of anaesthesia, Dr. Sajous urges the importance of the non-striated fibres in both the vascular and lymphatic systems. Thus, in cases with deep circulatory depression, shock, etc., the large intravenous injections of saline solution used act not only on the blood circulation, but also on that of the lymph, preventing engorgement in the lymph vessels and glands, and also in the intracellular spaces, thus sustaining the life process itself. If, simultaneously, adrenalin, or better, pituitrin, which contains the active agent of both the cortex and medulla, be injected, the tone of the heart and of both the blood and lymph vessels is promptly restored owing to their stimulating action on the non-striated muscular fibres in their contractile mechanisms. Tachycardia is also antagonized by this treatment, being due, in many cases, to the existing general vasodilation. Both digitalis and strychnine owe their tonic effects on the heart in part to their stimulating action on the adrenals; hence the beneficial effects of these agents. The need and effects of warmth of the body to sustain the vital process during anaesthesia, to co-operate with the thermogenic action of the adrenal secretory products, is also emphasized. These various indications apply only to asthenic cases in which circulatory depression prevails. The action of various anaesthetics on the blood lipoids, and also their relative behaviour in the presence of various diseases of the heart, blood vessels, lymphatic system, liver and kidneys, including-danger signals, are also studied in the light of the principles submitted, along with what newer measures of treatment they suggest. Brunswick, New Jersey.) The use of ethylene and acetylene gases as anaesthetics has made it appear desirable that a general study of the physiological properties of unsaturated hydrocarbon gases be undertaken.
STUDIES OF THE PHYSIOLOGICAL
The inhalation of hydrocarbons in the following concentrations induces anaesthesia in white rats (100 to 150 grams) in fifteen minutes; ethylene 90 per cent., propylene 40 per cent., butylene 20 per cent., amylene 6 per cent., and acetylene 78 per cent. These concentrations of the various hydrocarbons are hence considered to be of equal anaesthetic potency. If the anaesthetic potency of propylene is taken as unity, the potencies of the other hydrocarbons then become: ethylene 0.44, propylene 1.0, butylene 2.0, amylene 6.6, and acetylene
0.52.
Butylene and amylene differ from ethylene, propylene and acetylene in that they produce marked nervous symptoms during the induction stage of anaesthesia.
The inhalation of methylacetylene 5.0 per cent, or of propadiene 20 per cent., for ten to fifteen minutes, causes prostration of white rats, but such violent nervous symptoms are produced by these hydrocarbons, that they can scarcely be said to possess anaesthetic properties.
The inhalation of hydrocarbons in the following concentrations causes death of white rats (100-150 grams) in about two hours : propylene 65 per cent., butylene 20 per cent., amylene 6 per cent., acetylene go per cent., methylacetylene 5 per cent., and propadiene 15 per cent. On the basis of the toxicity-of propylene as unity, the toxicities of these hydrocarbons are, butylene 3.25, amylene 10.8, acetylene 0.73, methylacetylene 13, and propadiene 4.3. The toxicity of ethylene cannot be determined at atmospheric pressure on account of its low potency, thus 90 per cent, ethylene is required to induce anaesthesia in white rats and the toxicity of higher concentrations is complicated by oxygen starvation. >
The anaesthetic potency and toxicity of the hydrocarbons within a homologous series are shown, above, to be dissimilar functions of the molecular weight. The potency and toxicity of each hydrocarbon may be related in the form of a ratio, thus : Potency X100 = Index. Toxicity
